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SEISMIC SHEAR STRESS INDUCED IN A NEAR-SURFACE
SOIL LAYERS WITH NON-LINEAR CHARACTERISTICS

By Kenzo Toxrl & Tadanobu SATO

Synopsis

This paper deals with the non-linear seismic responses of near-surface ground at several strong
motion recording sites by adopting the characteristic curve method. In the analysis, the hyperbolic
type stress-strain relationship is employed, in which the property of soil is represented by two
parameters for the full range of strain. These parameters are determined from the soil profiles at
the respective sites.

The effects of the non-linear behavior of soil are examined by the comparison of the stress and
strain distributions beneath the ground surface with those obtained by the linear analyses.

The results of numerical computations reveal that the maximum shear strain induced in the sub-
surface ground is dependent of the non-linear characteristics of soil for the near-surface ground and
that, in the contrary, the shear stress distributions with depth is not significantly different from those
for the linear system for the first 10 to 20 meters from the ground surface.
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Hachinohe 1968. 5.16 SN 235 2.73 S252 N
09:49 SE 188 1.14 S235E
Miyako 1968, 5,16 SN 118 0.22 S236 N
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Fig. 12 Distributions of maximum shear stress.
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Fig. 14 Distributions of maximum shear strain.
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